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This* study ei'aainea age differences- in children's 
visual fixation and search' strategies of tifo (finensi-Onal visual" 
stiirtili. The hypotheses tested were: (1) that no age differences 
exist in general search strategies re.ga;cdless of-stiiuli position, 
(2) that age differences could be expected with respect to the nu'nber 
and duration of visual fixations, an^ (3) that cider (fhildren,* . 
because they pyesujiably hafe' nore experience with the properties of • 
ttfo-diaensional representa^ons, will evidence "fewer fixations and 
shorter fixation duration. Subjects were 18 aiddle class children;' 
nine in the young group (aean a^e 3 ye4rs 7 aonths) and nine in the 
old group (aean a^ge k years 10 aonths) . Stiauli were a triangle an^ a 
keyhole shape. Tfa'e corneal reflection and the stiaulus were , " 

• siaultaneously recorded on file. The stiauli were presented twice to 
each <hild in each orientation (focal point up and focal point down) , 
with order of stiauli randoaly determined. Data were recorded and 
translated into a coaputer progran, and two 'co.aponents of t>e data 
were exaained; fixation densities and duration , of fixations. In 

^g-eneral, these analyses seea to suggest that older children aake 
sonewhat aore fixations on the focal poi^t and discriainative 
features of the stiauli and .that yOiey, like the younger children, 
find 'tfie focal point aore conpe'lllng when it appear^ at the botton. 
The study ds discussed in rgla.tipn to siailaf experjLnepts conducted 
by Ghent-Braine and others. (SB)' 
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THE INTERACTION OF STIMULUS ORIENTATION AIJD AGE 
. \^ . William J. Meyer and Hidjael. Dwyer 

Ghent-Braine (1965) report;ed d^ta 'suggesting that five-year-olds, in^ ^ 

contrast Vith three-year-olds, use a strategy of vertical scanning (to^ ' 

to-bottom ) regardless of particular stimulus properties. In her sty4y, 

she employed a keyhole-like stimulus and a triangle* She re'asoned- thkt ^ , 

the round portion of the keyhole, and the apex of \he triangle (see figi4r6 

1) were highly compelling focal features of the stimuli for the young 

children. Eath stimulus also contained certain distinctive features which 

differentiated it from other similar stimuli in a matchiog-to-sample task. 

The stipuli wer^ presented to the children in the uj)righf position (the 

. ' ' ' ^ ^, \ ' 

distinctive^ features we're located at thej^ottom) and in an inverted positi9n 

(the distinctive features were -located at the top). Thus, for the younger , 

children when the foCal point was at the top^she hypothesized that they 

would begin their scanning at that point and worlc dowif finally encompassing 

the distinctive features. When the focal point is located" at the bottom, 

they would start at that point and .then "also scan downward thus missing- the 

disUnctive features (it is unclear why, in' this situation, the child would 

scan downward except for the assumption that downward vfertical movement is 

a "natural" event). In all cases, the older children were "expected to st^rtr 
- ■ ■ . • ■ * 

at tlye top, regardless pf' focal point location,^ and systematically^ scan 
downward. In this way the older children would always .observe the distirtc- 
..tive stimuli. The Ghent-Braine experiment was designed^ to demonstrate the 
existence of ^ age x stimulus interact'ion and this hypothesis wa&. supported. 



Braine's desi^ and procedure is excellent but is ambiguous v^th 
respect to the actual search patterns used by the children. It is possible, 
for exainple, that the younger children did in fact .examine the discriminative 
features but did not make use of them in, the matching task. From our view- 
point, visual scanning behavior, seems more understandably in terms of an 
interaction between the schemas available to the child and the nature of 
the stinuli. In ^his context, it can be argued that a person's pattern 
of eye novements (sequence of fixation points) reflect his hypotheses about 
the nature of the stimulus which in turn are a function of the instructions 
received about the problem. For example, in a task used hy Vurpillot (1968) 
the children were shown six pictures of houses and asked to find the one 
"that is differe;it". She -found that the children tended to examine specific 
detailed attributes of each stimulus. This procedure is Indeed crucial for 
sbccess on tKis task rfnd was 'clearly age related. Olsqp '(1970), in his 
important study of the concept of '*diagonality*' , examined eye movement 
patterns using two problem conditions: recognition ( a matching-to-stople task) 
and reproduction. With res^Sect to the recognition task Olson concludes: 
**It may be concluded that the older children saw more in 
their limited visual search of the diagonal than the younger 
children saw in their more elaborate search..*. In line with 
*the conclusions of the earlier chapters, it may be suggested that 
both groups note the general configuration but tT^e older Ss, 
recognizing it as the diagonal, notice how the components, th6 
checkers, give rise to the general^ef feet of a diagonal; the 



younger not knowing, the concept of the diagonal, do not see it 

in terms of the specific components. Yet one of those components- 

is crucial to the subsequent recognition. The difference, then, 

is -not in the visual search but in the information drawn from it." 

* • (Olson, 1970, p. 155) 

Perfon^nce 6n the reproduction task generated more subject variability, but 

essentially supported ^the conclusions already stated. Very s^ilar conclu- 

sions can be drawn from 'a study by Mackworth and Bxuner (1970) who also 

♦ 

measured eye movement, patterns using a recognition task quite different 
from* Olson's . 

J 

With respect to the Ghent-Braine study, it is conceivable t^iat for the 
younger childi^n, when the stimuli were in the inverted position, the -focal 
point becomes the distinctive stimulus because the inverted position is 
unique' to them. In this case, real (three-dimensional) keyholes and triangles 
cannot "stand ug^' if placed upside down on the surface. The inverted stimulus 
is perhajps less distracting to the older chiTdren because of greater exper- 
.ience with two-dimension'al stimuli. Unlike Ghent-Braine, we would not expect 
age differences in the general search strategies employed with the stimuli 
regardless of position. Age differences are expected with respect to the number 
of fixations and in duration of fixations. Because the older children, pre- 

f . ^ ' 

suraably have had more experience with the* properties of two-dimensional repre- 

: 0 

sentations, it ife anticipated that the older children will .evidence fewer 

i 

fixations and short^er fixation durations. > ^ ^ 

Method 

Subjects The sample was comprised of 18 middle-class children. The young group 

« * 

(mean OA » 3-7) consists of 9 children and the old /group (mean CA « 4-10) makes 
up the balance of the sample. - rM * * * ' 



Apparatus The equipment used in this study is basically that developed by^ 

Mackworth (Mackworth, 1967; Mackworth and Mackworth'/ 1958; and Mackworth and * ' 

/ ^ I \ 

Thomas, 1962). The essential* feature of ' the tecfinique is the use of corneal 

9 . ^ « ^ ^ — ; * . • • 

reflections'. Corneal reflections are achieved* by means, of a light source 

directed to the left cornea which then reflects a dot/of light on tfhe stim- 

^ / - ' ^ 

uius. The corneal reflection and the stimulus, are simultaneously recorded 

on 16 nun black and white film using a motor driven Beaulieu camera at a 

rate of 16 frames /second 7- A television camera is also used fo^ the^purpose 

of constant Monitoring of the system. In order to produce the desired 

accuracy - l/T eft visual arc <X 1/2 inch at a viewing distance^of ;_20 

inched requires that the subject not move his head ,at all. This aspect of 

oi^r procedure was the most difficult to achieve. and we finally decixie^ that 

no compromise with the strictest of procedures was possible. Thus, it was 

necess^r^ to use a bite-bar — the subject is required to bite into-.what is 

essentially dental impression material* VJhen this materialTTardens, the 

child can leave the equipment and return, fitting his teeth into the impression, 

providing a standard Head adjustment, (Respite. our misgiving.^ that youn| * 

children would object to this procedure, gag, the children without exception 

/ ' ' f 

enjoyed it expressing considerable interest in the impressions,) The bite-bar 



is attached to the main support arm oy the equipment. In addition there is a 

• ^ ' ■ / . • ■ 

head rest and a chin support eaCh of which can be adjusted to .pxovide for indi- 
vidual variations in size and pro|2rbrtion. It should be noted that there are 
problems with the procedure which* appear to result from the sheer bulk and appear- 
ance* of the equipment — some of the younger children initially resist approaching 

• i • 
- I . ^ 

/ ■ • 8 , . - < 
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it. This problen can usually be resolved by the simple process of permitting 
the children to freelv explore the Equipment on their, own. In addition, we 

0 

used two female assistants who weife faoillar to the children and who were 

always present during the adaptation and ^perimeAtal periods . Th'is procedure 

was totally successful with oi^r youngest children and proved almost unnecessary 

with the oldjBr children, five years and over, A final problem with the youngest 

children involved their inability to stay rigidly motionless for extended periods 

of time. We found it necessary to provi^ie recesses every five toinutes, on the 

« * 

average; 

/ • 

•As already noted, the crucial feature of the corneal reflection procedure 

is that the subject's ^head remain absolutely immobile. This feature is crucial 
because, in order to achieve maximum accuracy, the fixation points, in a sequence, 

St derive from the initial eye orientation. A movement of the head during 
a trial, £or example, could cause fixations to seemingly occur totallytoff the 
stimulus-; a meaningless bit of data, .Calibration is achieved by having each i 
s.ubject lookat the center of a "calibration stimiflus" consisting of crossed lines. 
Adjustments are made on the Itght sources so that the reflection from the cornea 
is centered exactly on the point wherfe the lines cross. 

Procedure Each child was sden individually in a room located within the sch(Jol» 
The stimuli were presented twice to each child in each orientation (focal point 
up, FcPU, and focal point down, FcPD) . Thus a total of , 8 experimental stimuli 
were presented to each child. The order of stimulus presentations was completely 

A 

random over subjects. All procedures described in the apparatus sectioil were 
used. . . . . ' * 

■ • . 9. " ■ ^ ■■ 
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Following the calibration' procedure the subjects were given the 'following 
instructions: . - 

"Now I am going to show you some more pictures, I want you to . 

look at them very carefully because I am going to ask you ques- 
'tions about then later. Be sure to, look at each picture carefully." 
The recognitj^on procedure used by Ghent-Braine was not employed in this study 
becaiise of the considerable problem of recalibration required. ^ 

Results 

A major problem in working with eye movement recordings" is the re'duction 
of the data to a form amenable for analysis. There does exist a system for 
direct:^y translating fixation coordinates into computer language but this ^ 
system was not available to us* We developed a method involving the manual 
recording of coordinates and fixation durations, which though time consuming, 
can be readily translated into a computer program. Brief ly,- the- -procedure 
involves superimposing an acetate transparency 'of the stimulus over the screen 
of a Zerox microfilm reader. The transparency also contains 1/2 inch squares. 
The film containing the eye-movements is then projected on the transparency 
SO that each spot of light (corneal reflections) can then be located on the 
enlarged grid^' Each frame of film is examined in this way. Duration of fix- 
ations is determined by counting the number, of frames in which the corneal 
reflection does not move more than one square. After this process jbs com- 
pleted, the data is coded for computer analyses Cthe computer program was 
developed by David Connetl) • 

10 • 
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The major output, features of the program are: ' . • * 

A. Listing of data - the coordinates extracted from the film 

. giving tHe positions (with reference to the 

• 'grid) of the distinctive features of the 

stimulus and the eye marker spot. 

" associated with the list Is a graphic repre- 

sentation of th? coordinates (examples^ of the 

output are giyen later in the report). The 

\ ^ \ ' ^ \ \ 

symbols used in the graph (indicated in the 

t 

' above list) are: ' . . ^ * 

^ alphabetic - distinctive feature of stimulus, 

dot (period) - position of^eye marker dot 

» ^ ' T 

observed in a single frame 
asterisk- -«j5osition of a fixation - defined 
\ as the^ appearance of the eye dot' 

in the same position for two or 
more successive film frames. 
"R. Listing of Fixations - this. Is a listing -df the coordinates of 

* • * , - ' % 

fixations as defined above. • •'^ 
^ . - associated with this list is a second graph which " ' 

represents- th6 position and sequence of the" f Ixa-r ' 
tions. The sequence is indicated by assigning an 
alphabetic symbol .to each fixation. If there are 
^ » more than 2S fixations, a tiew set; of numeric sym- »v 
bols picks up where the alphabetic symbols left off. 

■ 11 ■■ y 
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These are zero thrpugh nine. Should more than 
36 fixations occur, the alphabetic sequence- 
begins again and so on» (the short viewing ^ 
times usually allowed rarely ^ire. enough tc 

♦ 

permit the subject to* make many more than 25* • ^ 

to 30, filiations) ' 

- an important- feat ujfe of tHis program is that, 

when two cooridinat»es are less than one-quarter 

of^ a grid unit away from, each other in any 

direction they -dre normalized into a value 

equal ta the first coordinate. For example, 

- ' « • 

if dn-one frame the , value (+ .lOOU), + l*pO(y)) 

is obtained, and In the next frame the eye 

marker spot is at position (+1.25&)» + 1.25(y)), 

the value of the resultant fixation is ^-^ 
- . ' ,'•**- 
. (+1.00(x), + l.OO(y)). This normalization, 

' prjocess reduces variation due to eictraneous 

^sourdes such a§' mecjhanical distortion, or ex-* ^ . 

^ perinienrer biaa^s that might occur dXlring the 

^ . ■ extraction j)rocess. Notably, inherent»in this 

f'r' . procedure, tli(B criteria ' for defining a fixation 

;./are*met thus this normalised value Is included 

within *ithis second list of fixations* 

Dependent ileasures (This comes first in the output) 

1. SuVject code '■^ e»g\ S3^« age, treatment group, etc*, ^ 

^ " (Mote:^The following are in terms of grid units 

/ ^YlV of* viewing arch « 1/2 inch) 



2. Delta X « horizdntal distance travelled 



gg - ^*^? . X proportion of tot^l distance taken' 
Delta-T " 



( ' up by horl2ont ^j^OT >T:cades . 



3*. Delta Y.= vertical distance travelled 
Delta Y 



- pjoportion of total ^dist^anoe taken 
Delta T . 5- . , ^ - ' 



up by vertical satcades*. ' 
<^ Total track length = (self-explanatory) 



,5. Total, time elapsed - this value is arrived at by noting the 
• • filming rate Ir^ frames per second and 

multiplyljig this value 'by^ the number of* 
seconds the subject views ,the stimulus. 

6. Tot number of fixations ^ ' " - 

7. Fixatibn number - fixations are numbered 1 through N. 

Begin ^' end -vftbe number of the frame in which the fixation was 

* first noted (begin)' and the number \>f the frame 
> ' 'in which it' was last ia the same position. (6nd) 

9. XPOS " the X coordinate of that fixation 

10. YPOS - the Y coor<SLnate'o£ tlvat fixation ' • ' 

' ^ • • . . ' > / 

' 11» Block (Val) -'the grid reference within the program is such 

♦ that each block .in the griaN.l5 numbered. The 
^ • value associated with it^' equals the number of 

times a fixation landed* in this block. (This, 
\ measareVw^s nb^ used in this pilot, but wi\l 
. * ' be used in -the future) ' • • 

12. Length - duration of the fixation' Is milliseconds 

i • * , 

\ 

''IS. Dist. - distance»(in grid units), to the next point of -fixation 
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'14. Angle - angle of^the saccade to the next point of fixation 
. 15-^16.^ Slo^e - slope deviation, of angle to the next fixation (these 
measures" not used - but will be useful in the future 
in getting at the nature of the saccades produce^ by 
the Ss e.^ c, straight, curved, angilar, etc.) 
17. Fixation tatio - proportion of total dewing time ^akcn up 

Ay fixation time ^ 
18* Averages FixatlOT duration - (self-explanatory), i 

This output is in the form of print out, and in the case of the dependent 

r ' ' ' ■ 

measures - print. out and punched output . The punched output is then utilized- 

in any statistical design deemed appropriate. 

In g^eral then this program accomplished a number of lmp9rtant tasks". 

1. It systematically portrays the physical f elattonship between the ' 

stimulus and the resultant eyetrack. ^ * 

* * * ** 

2. Graphic data is^ immediate and ^ccuratB. * . ' 

. .. • * ' ' ' 

^ 3. -It produces immediately and in final form, the dependent measures 

that before -required long ^edious hours of summing^ subtr^tigg' 

multiplying and dividing ^ inordinate apammjt'of basic data. 

4. ^It prddaces punched output readily utilized in statistical 

' ^ . u • 

computer, packages . . • ' 



Y 
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For the purposes pf this report two components of the data were examined: \ 
fixation densities, and duration of fixations. We also examined the angle * # 
. displacenent of each saccade (this measure indV^ates the general directi'^n 
of eye moverents*, Vertical or horizontal) but thi§ measure is not reported in 
detail because there was liftle sabject variability; almost all movements 
were vertical (up or down) most; likely because of the nature o'f the^stimuli* 
Although the major focus of this study is on the children's visual re- 
sponses to the discriminative features and the focal point, an^initial analyses 

i 

-vas made of the total numb'er of fixati'rms regardless of where on the stimuli 

they nay .have occurred. The meaft number .of fixations for' the total tskmple on 
. both stimuli in both orientations was 8.2 (SD « 3.8)^ *A comparison between • 

age groups indicaDed. that 'the younger children had mobe fixations (My =9.8, 
^SD =^ U.l and Mo =» 6.7, SD = 2.8). -This difference Is statistically . significant 
(1 - 2,4^ df 16, £ < .05). These results are consistent with the expecta- , * 
tion^tHat younger children would examine more aspects of .stimuli but^ as will 
be seen later, ert^ir strategies* are not a^ efficient as those of the older 
. children. ^ . ' 

^ * -The mean fixation time for all the, children over both ^^muli- and all as- 
pects of the stimuli in both -drientations was 325 milliseconds (msecs) (SD » 290). 
The younger children had shorter fixations (My = 317 msecs," SD = 301) than the 
older children <Mo = 333 msecs, SD = 242). This difference,, though siigfeestiv^, 
is^not statistically si^'ficant (t. l-.A; df 16, £^<.10)'. Apparently 
• younger children look art more aspects of the stimuli and for slightly longer 
period-s ^of time than the older children. ^ 
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T>.^ -ijor analyses is concerned with the physical locations of the child- 

• M.<atlon^ on the stimuli In the different orientations. Since ther-e was 

^r-^ nrf irn that v.oung children &tfan di^er|ntl/5 namely " in a predominantly 

/ '.^-rr-: ilrection, we first examined tw'^irectionality of eyS irx^vements fo^ 

' >' - 1^ .3 fur.ccion of orientation. Snrnmarized in Table 1 are the 

^"'^^ down novenehts as a function of CA and*location of the^ 

' i . It should be imedi3t€S[y clear that neither CA or orientation 

.c- er tnc- -'re-ue';cy "of jap ^nd doCT novenents. Thus it seems that " children 

I 

- " ^^^-'^ lirecticn^ which is contrary to Ghent-Braine's position. 



. ' ' Table 1 

Percent Tp-Do^.-n' Direction of Initial Scan 
'-r Vcun^-r and Old Children as a Function of Stimulus Orientation ^ 



A 



/ f 


Yoi 


ling 




Old 


I'p 


Down 


Up 


Dovn 


50 


50 ■ 


^6 


54 




>3 




46 


54 



jI'J noted, however, that pemitted our subjects time to examine .the 
J: r creas Chent-Braine used a relatively short exposul^e time ranging from 
- .11<^ecr>nds to 200 milliseconds. It is fTossible that within the constraint 
r^f -r r^ <-hort exposure duration, the younger children in fact did scan downward 
tror tnej focal point. In the caae where the focal point was at the bottom, the 
yo.in^ or '/irilldren would not have in fact viewed the discriminative featured. 
' ^l^arly a/17 inferences about age differences in'scpning patterns must be care-* 
fully rjf;aJifie^in terms of the methods used in presenting the stimuli, 

. ■ 16 ; 



Summarized in Table 2 are the means (M) and standard deviations (si)) of 
fixations at the focal point (Fcl) and distinctive features (mt^or all 
stimuli. The data are also classified in terms of the orientli^^ of the focal 



point, t6p or bottom. Examination of the age differences, summiilg over all 



Table 2 

Means and Standard Deviations of Number of Fixations 
as a Function of focal Point and Distinctive Features . 
and Stimulus Orientation 
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FcPU 
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cl 


DF 


Fcl 


DF . 


•M 


SD 
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SD * 
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SD 
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SD ' 


2.8 


2.7 


5.2 


4.2 


3.6 


3.3 


8.2 


7.6- V 


FcPD 








3.7 






S.2 


2.3 ^ 








r 





variables, shpws a slightly higher number of fixations for, the older, in contrast 
to, the younger childrea. This result is in contifast to our earlier results ■ 
where the younger children had more, overall fixations (>focal point, distinctive 
features, plus all other features of stimulus). fipeciflcAlly, approximately \ 
50% of the younger children's fixations were on other attributes whereae this 
occurred only 10% of the tlae among the older children. As noted earlier, the' 
dlder children are more skilled at knowing where to look than the. younger children. 
The data also shows that both age groups fintUthe' focal paint more cofflpelllng 
(they fixate on it toore dften) when it is located at the bpttoB» rather than the 
top. This effect Is somewhat stringer for thi older children. Conversely, th^ . 
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children examined the distinctive feature^ more frequently when they appeared 

* • - 

at the bottom of the stimulus. This latter finding is entirely consistent 
.with Gher>t-8raine's views though the data do not shoH that this is a function 
y>f scanning in one •direction, 

Analyses of the data in Table 2 Involved one bgtween groups variable (CA) 
and two within groups variables (orientation and'Fcl/DF). The procedures for 
the analyses are described in Weiner (1962, p. 338).' l^ne of the main effects 
(age, orientation, Jcl vs DF).Kere statistically significant nor was the Fcl/DF 
X ag« interaction. The orientation x age interaction was significant (F - 4.6, 
df = 1/16; £ < .Q5h as ^^^11 as the triple interaction age x Fcl/DF x orienta- 
tion (F - 4.9, df = 1/16; p <.05). The two way interaction is a function of . 
^he older, in comparison with the* younger children making more fixations when 
the focal point was up. and the yoiln^er children making more fixations when the 
focal point was down* rather than up. The triple interaction is primarily a' 
function of the older qhildfen ftxating more on the distinctive when the focal 
point was at the top. The interaction of orientation x Fcl/DF was significant 
(F - 6.2, dt « 1/16; d .05). Inspection of the means indicates a very clear ' 
tendency for the children to ej^.amine the DF more frequently when the focal point 
was at the top and to examine the Fcl when the focal point was at the* bottom. ' 

This interaction is the strongest evidence for our notion that* the Inverted 

fa ' ' * 

focal point is a compelling stimulus attribute. 

In summary these analyses seem to suggest that older children make somewhat 
more fixations on the Fbcal point and discriminative features of the stimuli and 
that they, like tbi|^younger, children, find the focal point more compelling when 
it appears at the bottom.- 

■ "18 . ' 
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It should be obvious to the reader that the preceding analyses confoUndf 
Stimuli — the keyhole and triangle. This was purposely done in order to 
develop a more stable, estimate of fixation behavior and because it did not 
seem possible to adequately define an error term which included three withi^ 
groups variables. However, inspection of the data indicated that there wac 
an effect attributable to stimuli which is rather interesting.' The relevant 
means are presented in Table 3. The most striking feature in these data ms 
that the effects of stimulus orientation with respect to location of fixations 

Table 3 

Mean Number of Fixations for Each- 
Age Group as a Function of Stimulus, Orientation, and Fcl/DF 
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7.7 


FcPD 
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3.0 
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9.7 


1.3 


3.0 1 


5.0 ■ 



(Fcl or DF) occurs with respect to the keyhole. In other wordsL tt^ appears. 

that most jbf the variance accounted for in the significant twonaiJd three-way 

interactions is a function of the keyhole stimulus. Note that Iwljen the focal 

point is up many moi:e fixations occur for tl>e distinctive features rather 

than on the focai point. When the focal point is down, however, J it^ore of the^ 

^ 1 I 

fixations are made on the focal point. This occurs only for thej keyhole. 
With* respect to the triangle, there appears to be little 6r no obientation 
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^'ffect» Further, the orientation effe<:t for the keyhole stimulus appears 
ro be stronger for the older children, 

Ihe Ixation^-duratLon data are summarized in^ Table These data are 
tie -neans of each child's mean fixation time summed over all stimulus presenta- 
tions Dut only for the focal poin^. and distinctive features. Inspection of 
tr.e dit^ indicates that the overall, ayerage fixation time was 378 milliseconds 
1-secs) C^D = 312) with the younger children making somewhat shorter fixations 
= ib3 r^secs) (SP = 320) than the older children (M =-391 nsecs) (SD = 305), 
'^artner exar.ination <4 the data sue^ests chat more time was spent per fixation 
:^^-'ine at t-ie focal point in the downward position and the distinctive fea- 
tures wnf^n the focal point vas located at the top of the' figure. An ANOVA 

• . Table U 

Means and Standard Deviations of Fixation 
Durations for each Age Croup as a Function of Orientation and Fcl/DF , 

Young • 



\ 


Fcl 


DF 


Fcl 


DF 




>M . 


SD 


M 


SD 


~, M 


SD 


M 


SD 
\ .... 




.365 


.247 


.375 


.261 


^ .380 


■. 301 


.419 


.312 




.392 


.271- 


.330 

1 1 


.291 


.408 


.315 


.359 


.285 



Old 



involvinr. one between^/oGDs^ .variable (CA) and two within groups variables 
^orientation and Fci vs DF) supp'orts the impression of a significant orienta- 
tion X Fcl/DF interaction (F = 5.2; df 1/16; £>.05). The main effects of 
age, orientation, and Fcl/DF were jj(ot statistically significant. The age x 
Fcl/DF and the age x orientation interactions were slightly short af signi- 
ficance (F = 3.9; df 1/16; £ <.10; F » A. 2; ^» 1/16; £ <.10, respectively). 
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Similarly, the triple interaction -age x orientaeion x Fcl/DF was not significant' 

(F 7 4a; df - 1/16; £ <:.10). ■ ^ 

Finally a comparison was made between fixation durations for the keyhole 

and erianf^Le 3tipuli/ separately: The data are suminarized in Table' 5, These 

data , indicate that fixation durations were longer'for the keyhole than the 

triangle and^ as was the case for tfie fixation, frequency data, the age inter-j^ « 

actions are more a function of ^ the keyhole than the triangle stimulus. 
• ft 

Table 5 

Mean Fixation Durations for the Keyhole ^nd Triangle 
: Stimuli, for Each A^e Group as a Function of Orientation and Fcl/DF 



Young 



Old 



1 


Keyhole 


Triangle 




Keyhole 


Triangle 


Fcl 


DF 


Fcl 


.DF 




Fcl 


DF 


Fcl 


* DF 


..412 


.425 


.401 


.390 




.422 ■ 


.441 


.393 


.396 


'^cPD ^ 


.437^ 


. 362 

« 


.289 


.297 




.463 


.398 


. .297 


• .319 








• 













• Discussion 

in terms of,;the initial narrow focus of this study, the data permit some 
tentative conclusions ♦ To the degree that the procedures relate to Ghent- 
Braine»*s, the data lend some support to her conclusions* Specifically, it is 
clear that the children found the inverted focal point a rather compelling 
stimulus, especially for the keyhole. Ghent-Braine doe$'not Teport data for - 
each stimulus separately, but, on the basis of our data, it may be that her 
• results are primarily a ,^unction. of the keyhole. Our data do not lend support 
to her conclusion: "This change ( sic : the age difference) appears to be in- 
terpreted best as a change in t^e piart used as the starting point for scanning 
various parts of the* figure —-the 'focal* part foif 3-yea^-olds, and the top 
of the figure for older ^s'' (Ghent-Braine, 1965, #p. 15*6). According to our 
results the younger children in .fact do"examine the discriminative features . 
and the focal point, albeit they have more fixations on the inverted focal 
point. One might argue, however, that * Ghent-Braine 's position^ Is reasonable 
remembering that her presentation time was very short and therefore her 
younger Ss, went immediately to the. focal point'. 

One-of the problems raised by our data, 'relative to Ghent-Braine's data, 
is that we failed to find a $5ignificant main effect f*r CA, although there were 
several interactions involving age. One might have anticipated an age effect 
because the older children in Ghent-Braine *s study performed better on the 4 
matching-to-sample task which required attending to the discriminative features 
It ,was the case, in our data,,tha't the older children did attend'more to the 
discriminative features but only when they were at the bottom (focal point was 
at the top). But the Ghent-Braine effect was found when the foc^l point was 
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at tl^e -bottom and in that condition- our data suggest little difference between 
age groups in attending to the distinctive features. It woul<i seem, thereforf, 
th.at her age'^dif f erences are not a furicjtion of a failure to examine the distinc- 
tive features (a perceptual function^ a function of estimating the, 
correct discr^.minative 'feature (a ^^^j^j^^^^j^^^^^^ ^ ^ 

' Before we develop our positioh^l^^^K^^^^ri^^ be necessary to integrate 
our findings with other relevant stadie^^fCTiaiiTiy With respect to the 
efficiency of scanning, our data ^Tre ifu agreement v^th Mackworth an3 Bruner (1970) 

and Olson (1970) . Our younger 'children had a smaller *percentage of fixations ^ 

* ' * . ' » 

on the potential discriminative features (focal point and the discriminative 

features) than the older children*. Mackworth and Bruner fdund that childi^en, ... 

in contrast with adults, made more fixations on irrelevant details whereas the 

adults were considerably more likely to quickly and frequently locate their 

fixations or the high information areas. Simi^larly, Olson fqund that his younger* 

children viewed significantly fewer* discriminative features than the older. 

children and, consequently, performed les^well on the matching-to-sample task. 

These results ^re entirely consistent with ours as well as with those recorded 

by Giient-Braine, Interestingly, however, were the findings that even though the 

children may have looked at the critical feature, they were more likely to forget 

what that feature was in t»he matching-to-sample task and therefore made an error. 

Olson concluded that the problem in this task then ijday be. in "knoviing what to 

look for*'. This conclusion is supported by the fact that on repeated trials, 

after the children kjk^ what to look for, the search patterns of both 'age groups 

became more efficient. It would seem then, that these three experimental studies 

are in general agreement with respect to age differences in search patterns. 
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Our view of the mearyifigs of the data in this report, as well as the work * * 

of Mackworth and Bruner and^Olson, is that perceptual processes as indexed 

by search patterns (fixatiojis, fixation durations), are a reflection of the 

cognitive schemas available to the child witH^respect to the stimulus being 

presented. Specifically, we are suggesting that children will fixate more 
♦ 

often on those attributes of the stimulus that do not readily fit an existing 

schema; such as, the focal aspect of the, keyhole stimulus when in the inverted 

position. It is impossible from our data to know 'why the children found this ^ 

feature of the stimulus compelling, but as suggested earlier .the notion of 

a curved object standing erect may not have readily fit an existing ^t^ema^ 

among the children of\^his age. »An alternative interpretation,^ but one' 

inclusive of the former interpretation,- is that the children were less familiar 

with the keyhole stimulus in general, in contrast to the triangle, and were, • 

therefore, less certain of which features were discriminative. The latter 

interpretation is supported by tha f«ct that the* children were less ^'distracted" 

, by the inverted triangle than by the inverted keyhole* whereas logically tTiere 

would be no reason to suppose that the inverted triangle would be more stable' 

than the inverted keyhole. Thus the explanation for the observed behaviors 

would seem to rest more on cognitive, as opposed to perceptual, inefficiencies. 

One further observation seems relevant here. If our interpretation of the 

data is^ correct, then ^t would seera that the eye movement methodology, despite 

its technical complexities and time-consioming characteristics, is a worthwhile 

enterprise. Specifically, it is our contention that the search patterns uncovered 

in this and other related studies are a reasonably good reflection of the cogni- 

% 

tive processes employed by children when engaged, at least, in visual tasks/ 

V 
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The possibilities for using the procedures with children of diverse character- 
istics should be obvious* For example ^ the available data, from this and otljer- 
related studies, suggests that^those who view reading problems as a function 
of "visual-motor dysfunction" may well be over simplifying p^tte^s. Their data 
are based almost entirely on the performance of children pn mator-copying tasks, 
such as the Bi^nder-Gestalt , where it is assumed that poor performance is a 
perceptual dysfunction. This in fact may not be the case but, rather^ may well 
reflect the child's inability to adequately define the distinctive features of 
a par&icu^ar stimulus display. /if this were to be the case,^ and there are no 
data known to us directly relevant to this question, then one could logically 
raise questions about the usefulness of training children on a perceptUal-motor 
task as opposed to a more generalizable approach of teaching children a strategy 
of attending fo distinctive features. . ' ^ ^ 
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